Enteral resveratrol supplementation attenuates intestinal epithelial inducible nitric oxide synthase activity and mucosal damage in experimental necrotizing enterocolitis.
The release of various enzymes including inducible nitric oxide synthase (iNOS) leads to enterocyte apoptosis through free nitrogen radicals, which in turn leads to impaired mucosal barrier and bacterial translocation with resultant sepsis in necrotizing enterocolitis (NEC). Resveratrol, a polyphenol compound from phytoalexins with antioxidant and scavenger properties, also play a critical role in modulating key enzymes in cell cycle including iNOS. We therefore hypothesized that resveratrol would prevent mucosal damage in experimental NEC in rats. Newborn rats were randomized into 3 groups: group 1 was left to breast-feed (BF), whereas group 2 (NEC) was induced by enteral formula feedings twice daily and by being subjected to hypoxia thrice. The third group (R) received the same treatment as the NEC group but the enteral feeds were supplemented with resveratrol. Rats were killed on day 4, and their terminal ileal samples were harvested for histopathologic analysis. Expression of iNOS was assessed by sodium dodecyl sulfate polyacrylamide-gel electrophoresis analysis and immunohistochemistry. Band densities were quantified by using the software NIH image. The epithelial structure in group BF was normal. In the NEC group, there were marked loss of the brush border, vacuolization, and necrosis. The epithelial structure was found to be preserved in group R. Western blot analysis revealed marked elevation in the expression of iNOS protein at 130 kD molecular weight (band densities in groups BF, NEC, and R were 0.3 +/- 3.5, 3.7 +/- 2.9, and 0.6 +/- 5.1, respectively; P < .01). Immunohistochemical analysis revealed that iNOS staining was significantly increased in the NEC group, whereas it remained minimal for the BF and R groups. Ileal tissue nitrate/nitrite levels for groups BF, NEC, and R were 178.3 +/- 7, 191.4 +/- 4.1, and 181 +/- 3.6 micromol/(L x g), respectively (P < .01). These findings may provide insights for the beneficial effect of enteral resveratrol supplementation on inflammatory conditions of the bowel including NEC through attenuating the release of iNOS and preservation of mucosal integrity.